Supersensitization of the adenylyl cyclase system in Chinese hamster ovary cells co-expressing cloned opioid receptors and Gz, a PTX-insensitive G protein.
Chronic and/or sustained stimulation of opioid receptors has been shown to lead to an increase in activity of the adenylyl cyclase (AC) system via pertussis toxin (PTX)-sensitive Gi/o, family G protein. In the present study, we examined whether supersensitization of the AC system is induced via a PTX-insensitive G protein, Gz, activation of which leads to the inhibition of AC activity. In Chinese hamster ovary (CHO) cells expressing either mu- or kappa-opioid receptors, acute treatment with morphine or U69,593, but not naloxone or norbinaltorphimine, respectively, suppressed forskolin-induced cyclic AMP (cAMP) accumulation, while sustained (4 h) treatment with the opioid agonists induced cAMP overshoot above the naive level (supersensitization of the AC system). Both effects were completely blocked by pretreatment with PTX. In CHO cells co-expressing mu- or kappa-opioid receptors and alpha(z), inhibitory effects of cAMP accumulation by acute treatment with the opioid agonists and supersensitization of the AC system by sustained treatment with them were induced despite pretreatment with PTX. These data suggest that supersensitization of the AC system is induced by sustained opioid agonist treatment not only via Gi/o but also via Gz.